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UR Usows i
“Hypertriglyceridemia (Fredrickson Types IV and V
“In a dose-response study in patients with isolated hypertriglyceridemia,
atorvasatatin 20 mg daily reduced TG and LDL-C by 34% .and 31%, and
atorvastatin 80 mg daily reduced TG and LDL-C by 42% and 36%.”

“Lipitor is indicated as adjunctive therapy to diet for the treatment of
patients with elevated serum tnglycende levels (F redrlckson Types IV and
V) who present a risk for pancreatitis.”

1.6. Dosage Form and Route of Administration: 20-80 mg/day orally
1.7. NDA Drug Classification: “ﬂ; ﬁ’ ol ; S
IR IVEHER R

1.8. Important Related Drugs: Other 3-HMG-CoA-reductase-inhibitors.

1.9. Other Related Reviews:

Materials Reviewed: CANDA submission. APPEARS TH!S WAY
NDA: 20-702/S003. ON ORIGINAL

Clinical Background:



—

3.1. Relevant human experience:

3.1.1.:

3.1.2:

3.1.3:

Atorvastatin is indicated as an adjunct to diet to reduce elevated total-C,
LDL-C, apo-B, and TG in patients with primary hypercholesterolemia and
mixed dyslipidemia (Fredrickson Types Ila and IIb).

In the current labelings for clofibrate and niacin, the following statements
appear “....may be considered for the treatment of Adult patients with
very high serum TG levels (Type IV and V hyperlipidemia) who present a
risk of abdominal pain and pancreatitis and who do not respond
adequately to a determined dietary effort to control them.” However,
this indication is not based on clinical data. e

This review will narrowly focus on the responses of total-TG, VLDL-TG,

LDL-TG and HDL-TG to atorvastatin therapy in patients with

Fredrickson Type IV and Type V. The clinical significance of the these

responses will be discussed in the context of possible pancreatitis risk

reduction. -

4, Clinical Studies:

4.1. - Protocol : 981-38"°

APPEARS THIS WAY ~wc -
ON ORIGINAL

4.1.1. Objectives:

1).
2).

3).

To determine the effect of atorvastatin on TG and otherlipoprotein ——
fractions in patients with hypertriglyceridemia.

To determine if atorvastatin results in a retribution of TG in various

lipoprotein fractions in these patients.

To assess the safety of atorvastatin. Lasrenn iy ey
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4.1.2. Design:

~

4.1.3. Protocol 981-38: Ulh el .

A 4-week, double-blind, placebo-controlled, multicenter study of once
daily atorvastatin.

4.1.3.1. Study Population:

a).  Inclusion Criteria:
1). Ages



b).

2). Body mass index (BMI) <32 kg/m2.
3). TG >350 mg/dL for 2 measurements at Weeks -2, -1.

Exclusion Criteria:

1). Women of childbearing potential or women who were
breast-feeding.

2). Consumed more than 14 alcoholic drinks per week.

3). Were taking insulin or oral hypoglycemic agents.

4). Had renal dysfunction, nephrotic syndrome with
dysproteinemia, BUN >30 mg/dL, or creatinine
>2.0 mg/dL.

5). Had active liver disease, hepatic dysfunction,
AST or ALT >2 times upper limit of normal.

6). Had metabolic or endocrine disease that might influence
serum lipids or lipoproteins.

7). Were hypertensive with clinic ,sitting BP >95 mm Hg.

8). Were using any excluded concurrent medications or had
taken probucol within 1 year or other lipid-lowering
drugs within 4 weeks prior to screening.

9). Were participating in another clinical study concurrently
or within 30 days prior to screening.
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4.1.3.2. Study Design/Procedures: A 4-week, double-blind, placebo-
controlled, multicenter study. _
Mt X .
The overall design is shown below: G 1
Figure 4.1 :Schematic Presentation of Study Design:
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1).

Patients were asked to record their diary food and drink
intake in a diary. Food Record Rating (FRR) scoring of
patient dietary intake was performed. A patient following
the NCEP Step I diet should have a FRR score of <10.

2). Clinical laboratory tests were taken on Screening, Weeks -
4,-2,-1,0,+2 and +H4.
3). Lipid profile were taken on Weeks -2, -1, 0, +2. And +4.
Patients were required to have fasted for a minimum of 12
N hours prior.
4). PE were performed at Screening and at the end of the
treatment. Slit lamp exam. Was performed at Week -1.
5). Coagulation factors were done in Weeks 0 and +4.
6). Compliance with the study medication was judged by
capsule count at each clinic visit.
4.1.3.2. Endpoints: APPFARS TR VA

4.1.3.3. Statistical considerations:

4.14.

Results:

4.1.4.1.

ON ORiGINAL
Efficacy was evaluated based on mean percent reduction
from baseline at the last visit of the double-blind period.
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Analysis of variance (ANOVA) and analysis of covariance
(ANCOVA) were used to calculate the adjusted mean
percent changes in TG. The calculated“the adjusted
mean percent changes “ were based “on the analysis of
variance model that included the effects of treatment and
center for patients in the <160 mg/dL stratum and
treatment, center, stratum, and the treatment-by-stratum
interaction for all patients”. Assuming the variance
model selected is correct, this approach is acceptable .

Patient Disposition, comparability:

Table 4.1: Patients’ characteristics at Baseline:
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Atorvastatin Treatment Group (mg)

Charucteristics Placebo Al
Stratum N = 14 S 20 80 N = 56
N=13 N =16 N=13
Geader, N
Men :
LDLC =160 mg/dL 10 9 10 11 40
LDL-C > 160 mg/dL 2 2 2 2 ]
Women
LDL-C <160 mg/dL 2 2 3 0 7
LDL-C > 160 mg/dL 0 0 ] 0 1
Ruce, N
White
LDL-C s160 mg/dL " 1 12 n 45
LDL-C >160 mg/dL 2 2 2 2 )
Other
. LDLC 5160 mg/dL 1 0 1 0 2
LDL-C > 160 mg/dL 0 0 ) 0 i
Age, ysars -
Medisn (min,max)
LDL-C <160 mg/dL 4.5 51.0 ) $1.0¢( 48.0¢ $1.0¢ )
LDL-C > 160 mg/dL .5 9.0 ) 54.0 ¢ 49.0¢ L 540 )
All 9.5 ) $1.0 ) $2.0¢ 480 i 510 b
Distribution by Age, N
<8BS ysura
LDL-C £160 mgrdL 1 s 12 1 «Q
LDL-C > 160 mg/dL 2 2 3 2 9
265 years
LDLC <160 mg/dL 1 3 i 0 s
LDL-C > 160 mg/dL 0 0 o 0 o
—i b B
BMI, kg/m* - :

- Mean (SE) .
LDL-C 5160 mg/dL 268 (©.9) 28.1 ©.9) 28.1 (0.1 293 (1.0) 280 (0.4
LDL-C >160 mg/dL 275 (1.5 305 (1.9 213 (1.9 0.5 (1.5 283 (0.9
All 269 (0.8) 285 ©.D 219 0.1 295 (0.8) 282 ©.4)

Baseline® LDL-C, mg/dL -
Meaa (SE)
LDL-C 5160 mg/dL 102.3 (3.6 111.3 02 113.5 (5.6) 100.5 (9.6) 1073 42
LDL-C > 160 mg/dL 1903 (1.0) 177.0 3.7 166.1 (3.9 1348 (1.9) 178.1 4.3)
All 1153 (112) 121.8(10.3) 124 (1.6) 113.5 (11.9) 118.7 (5.0
Baseline® Total TG, mg/dL
Mean SE)
LDL-C 5160 mg/dL 650.7 (52.1) $73.8 (55.4) 711.1 88.0) 603.9(53.6) 6335(33.0)
LDL-C > 160 mg/dL 459.5 (15.5) 373.3 (10.0) 4359 (12.3) 391.701.0) 4199 017
All 623.4 (48.6) $43.7 (50.3) 659.5 (76.2) S22 (49.9) 603.3 (29.8)

1). 56/90 patients who entered the placebo-baseline period qualified to enter the
double-blind period and were randomized to study treatments.
2). About 10% of the patients had concurrent medications, most commonly used
were musuloskeletal agents.
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3). Patients randomly assigned to the four treatment groups were comparable in their
baseline characteristics.
4). 1/56 patients, in the LDL-C >160 mg/dL stratum of the 80-mg atorvastatin
- treatment group withdrew prior to study completion and lost to follow-up.
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4.14.2. Efficacy endpoint outcomes: T IR
4.1.4.2.1: Primary Efficacy Analyses: Mean Percent Changes From Baseline in
' Total Triglycerides were computed at Weeks 2 and 4 and shown below:
APRIATS TS
Table 4.2:. Mean (SE) of Triglycerides (mg/dL) (o omran sy
Time Point i
Stoatum Atorvastatin Treatment Group {mg)
Parametec® ] 20 30
Triglycerides at Week 2
LDL-C <160 mg/dL. N 12 " 13 !
Baseline 650.7 (2.7 573.3 (55.4) 711.1 (88.0) 603.9 (53.6)
Doubls Blind 6523 (91.5) 4035 (37.6) 498.1 (63.3) 296.8 (32.4)
% Change 0.7 (12.9) 269 (6.5 305 (4.2) 43.8 (5.6)
LDLC >160 mg/dL, N 2 2 3 1
Baseline 4595 (15.5) 373 (10.0) 4359 (12.3) 396.7 (NA)
Double Blind 4135 (1.5 242.0 (10.0) 2953 (40.9) 169.0 (NA)
% Change -10.0 (1.4) 359 (4.3) 326 (1.8) 574 (NA) -
A, N 14 13 16 - 12
Baseline 623.4 (48.6) 56.7 (30.8) 659.5 (76.2) $36.7 (51.9)
Double Blind 6182 (36.2) 378.7 350 460.1 (59.1) 2862 (31.4
-% Changs 0.8 (LD 283 (5.6 309706 T 496 6.1
Triglycerides st Week 4
LDLC <160 mg/dL, N 12 1 13 1
Baseline 650.7 (52.7) 5$73.8 (55.4) 711.1 (38.09) 603.9 (53.6)
Doubls Blind 640.5 (101.2) 409.5 8.3) 5123 (126.0) 3300 @2.1) -
% Changs 33 @D 260 (5.2 324 (1.0) 403 ®.7
LDL-C >160 mg/dL, N 2 2 3 ]
Baseline 459.5 (15.5) 3783 (10.0) 435.9 (12.3) 396.7 (NA)
Doubls Blind 346.0 (47.0) 9.0 Q7.0) 3300 (28.4) 96.0 (NA)
% Change 250 (2.7 23 (.2 240 (1.3) 753 (NA)
Al N 14 13 16 12
Bassline 623.4 (43.6) 543.7 (50.5) 659.5. (16.2) 536.7 (51.9)
S~ Douwbls Blind 593.4 (%0.9) 391.6 Q6.5 478.6 (103.3) 310.5 (43.1)
% Change 64 (1.7 254 (4.5) -30.8 (5.%) 432 9.3)

1). The reduction in total TG was dose-related, i.e. at Weeks 4, the reductions
were 10 (2%) , 164 (28%), 198 (28%), and 274 (45%) mg/dL. for the
placebo, 5 mg, 20mg, and the 80 mg groups respectively.

2). There was a significant treatment-by-baseline interaction (p=0.02). The
Sponsor attributes this to 2 patients who had baseline TG levels >900



mg/dL and experienced an increase of 759 and 443 mg/dL. The percent
changes from baseline were reanalyzed after deleting the data of patient
201 who was randomized to 20 mg group. This is shown in Table 4.3.

Table 4.3: Mean (SE) Percent Changes in TG (mg/dL):

Parameter Atorvastatin Treatment Group
Stratum ae 5 mg 20 mg 80 mg
Triglycerides
LDL-C <160 mg/dL N =12 N =11 N =12 N =11
Raw Moans 33 @7 <260 (5.2) 375 (32) 403 ©.7
Adjusted Means 46 (8.2) 216 (8.5) -39.1* (7.9) -42.6* {8.6)
All - N=14 N =13 N = 15 N =12
Raw Means $4 (.7 254 4.9) -34.8 (4.5) 432 .3)
Adjusted Means <142 (10.7)  -24.0 (10.7) 305 (8.8) ©61.6%+ (14.4)
" SE = Standard Error.
LDL-C = Low-density lipoprotein cholesterol. n e S WA
* Significantly differsat from placebo, p <0.05 APPEARS 1i1:S WAl
+ Significantly different from the 5 mg group, p <0.05 ON OxiGINHAL
1). The reanalyzed mean percent changes were similar to that in Table 4.2

which included the data of patient 201. For patients with LDL-C< 160
mg/dL, the mean percent changes in TG in the 20 and 80 mg treatment -
groups were significantly different from the placebo group (P<0.05).

2). The Sponsor’s calculated “the adjusted mean percent changes “ which
were based “on the analysis of variance model that ineluded-the effects of
treatment and center for patients in the <160 mg/dL stratum and treatment,
center, stratum, and the treatrnent-by-stratmn interaction for all patlents

are shown below: P .
Table 4.4: Summary of Adjusted Percent Change from %:s:li;xé -
Paranieter Placebo Atorvastatin Treatment Group (mg)
Stratum . 5 20 80
Triglycerides
LDL-C $160 mg/dL N=)2 N= 11 N=13 N=11
Mean % Change -53 -271.3 -33.6* . ~42.4¢
“ SE 8.9 9.1 8.2 92
All Patients . N=]4 N=]3 N=16 N=12
Mean % Change -163 . -23.3 -28.9 -60.9°*
SE 11.3 104 94 154

LDL-C = Low-density lipoprotein cholesterol.
SE = Standard Error.
* Significantly different than placebo, p <0.05
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1). According to the Sponsor, “For patients in the <160 mg/dL stratum, there
was no significant treatment-by-center interaction. There was also no
significant effect of age or treatment-by-age interaction. Due to the small
number of female patients and those who were not white, the effects of
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gender and race were not investigated”.

2). The adjusted mean percent changes from baseline for LDL-C <160
mg/dL , the 20 and 80 mg/dL treatment groups were significantly
different from the placebo group, (P,0.05) . No actual TG levels are
provided along with mean percent changes.

4.1.4.2.2.

Secondary Efficacy Analyses:

Mean Percent changes from baseline in LDL-TG VLDL-TG, and HDL-TG are
g Y shown below: SRR

]
3

PO
”" Table 4.5: Mean (SE) of LDL-TG, VLDL-TG and I-I])L-TG at Week 4:
APPEARS TH!
Parameter Asorvastatin Trestment Group (mg)
Strstum Placebo [] 0 ) -
LDL-TG (ng/dL)
LDL-C <160 mg/dL, N 12 1 13 R
Basstine_ a1 @an %9 @) a1 @9 39 @2
Week 4 61 (19 327 (6) 20 @I D6 .33
% Change 43 (44) 204 49 299 (.9 Skt (59)
LDL-C >160 mg/dL, N 2 2 3 1
Baseline S0 (UM 50 (43) 563 (9.9 303 (NA)
Week 4 570 (10.0) 60 ©0) 360 (65T 160 (NA) -
" % Change 43 1.3) 212 (124) 362 .9) 473 (NA)
VLDL-TG
LDL-C <160 mg/dL, N 12 1 13 11
Baseline 5792 (51.1) 501.7 (53.5) 639.4 (86.9) $43.7 (50.2)
Week 4 5672 (98.5) 3485 (21.95) 457.4 (126.3) 2873 (33.9)
% Change 43 ©.1) 214 (5.9 344 (1) 41.4 (10.3)
LDL-C >160 mg/dL, N 2 2 3 1
Baseline 385.2 (19.2) 316.8 (14.8) 358.6 (19.9) 354.0 (NA)
Week 4 268.5 (36.5) 2375 (13.5) 27137 (8.D 75.0 (NA)
% Change 30.6 (6.0) 247 (1.8) 23 (3.9 <78.8 (NA)




4.1.4.3. ~Safety Outcomes:

APPIARS THIS wAY
Od OIGINAL
HDL-TG
LDL-C 5160 mg/dlL., N 12 11 13 I
Baseline 84 22 252 @1 20 (1.5 223 (1.8)
Week 4 268 (3.1) 24 1S 235 Q.0 9.1 .7
% Change 26 (1.8) 4.8 (4.3) 1.7 (63) -11.5 (8.1)
LDL-C >160 mg/dL, N 2 2 3 1
Bascline 193 R0 165 ©.5) 210 20 123 (NA)
Week 4 20.5 (0.5) 195 @«.5) 20.7 (3.2 50 (NA)
% Change 75 13D 175 @37 2S5 (62) 595 (NA)
1). The mean percent decrease from baseline in LDL-TG were 20%, 29.9% and
LR R e sy 38.1% in the 5, 20, and 80 mg/dL treatment groups for patients with LDL-C.
Sy g <160 mg/dL. ‘The corresponding percentages for patients with LDL-C >160
e mg/dL were 21.2%, 36.2% and 47.3% respectively..
2). The mean percent decrease from baseline in the VLDL-TG were 27.4%,
EPIANS TS Y 3{.4% and 41.4% in the 5, 20 and 80 mg/dL treatment groups for patients
S DTIN y 2 i. ‘ with LDL-C <160 mg/dL. The corresponding percentages for patients with
v LDL-C >160 mg/dL were 24.7%, 22.8% and 78.8% respectively.
3). The mean percent decrease from baseline in HDL-TG were 4.8%, 1.7% and
i 11.5% in the 5, 20 and 80 mg/dL treatment groups for patients with LDL-C
M it <160 mg/dL. The corresponding percentages for patients with LDL-C >160
b mg/dL were increase of 17.5%, decrease of 2.5% and 59:5% respectively.
4). The adjusted mean percent decreases at Weeks 4 were analyzed for patients
with LDL-C <160 mg/dL. For the LDL-TG, the decreases were 22.2%,
29.9% and 39.2% for the 5, 20 and 80 mg/dL treatment groups. These
differences were statistically significantly, (P<0.05) from placebo group. For
TR TRy vy the VLDL-TG, the corresponding values were 28.7%, 35.7% and 43.6% for
BRI the 5, 20 and 80 mg/dL treatment groups. These differences were statistically

significantly, (P<0.05) from placebo group. For the HDL-TG, the decreases
were 5.9%, 2.1% and 13.0 for the 5, 20 and 80 mg treatment groups. None of
these were statistically significantly different from the placebo group.
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1). There were no deaths in this study.

2). There were no withdrawals due to adverse events in this study.

3). The was no dose-related adverse event reporting associated with
treatment. The adverse events by body system were similar to the
previously submitted safety data in the original NDA application.

4). Number of patients with changes in laboratory values are shown below:
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4.1.5.2: Efficacy:

Table 4.6: Number of Patients with changes in laboratory values:

Atorvastatin Treatment Group (mg)

Determination® :‘“"';: 5 20 BO
’ N =13 N = 16 N =12
Alk Phosphatase 0 1 0 (]
Chloride T 1 0 0 0
CPK 0 (1 ] 1
Glucose 0 ] | 0
Hematocrit 0 0 1 0
Platelets 0 1 0 0
Tota) Bilirubin 0 1 0 3
Total Protein 1 0 ] 0

1). One patient in the Smg group had an alkaline phosphokinase that was 1 to
2 times upper limits of normal

2). One patient in the Smg group and 3 patients in the 80mg group had total
bilirubin 1 to 2 times the upper limit of normal at Week 2 and/or Week 4
of the double blind period (3 of these patients had these levels prior to
randomization).

3). Two most important side-effects of HMG-CoA reductase inhibitors are

elevated transaminase levels and the occurrence of myopathy. One
patient in the 80mg group had a CPK value that was 3.t¢ 4 times upper
limit of normal at Week 2. When the patient abstained from extensive
exercise and alcohol prior to Week 4 visit, the CPK value decreased to
slightly above the upper limit of normal. No elevations greater than 2
times the upper limit of normal were present in ALT or AST.

Reviewer’s Comments/Conclusion of Study Results:

4.1.5.1: Safety: RpmT

0o |
There were no new/unexpected adverse events reported in this
study from the previously submitted safety data and listed in the
Labeling.

B
LET I IS
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1). In 47 patients with presumably Fredrickson Type IV
(electrophoresis typing was not performed; with LDL
- C<160 mg/dL and TG
mg/dL), atorvastatin treatment of 5 , 20 and 80 mg/day

-10-



resulted in decreases of total TG (-26%, 32%, and -40%
respectively). No dose-dependent decreases were
demonstrated (only the 80-mg dose was significantly
different from the 5 mg-dose group. One type V patient
(with chylomicrons) and TG >2400 mg/dL was excluded
from the analysis.

2). VLDL-TG, LLDL-TG, and HDL-TG showed decreases
also although not to the same extent as total TG. Sponsor
statement, “...without causing a redistribution of TG into
various lipoprotein fractions” is not supported by the data
submitted.

3).  35/47 randomized to atorvastatin treatment at 5, 20 and 80

- mg/day achieved statistically significant decreases in total-
C, LDL-C, VLDL-C, and total ApoB (P<0.05). Statistically
significant increase in HDL-C was only seen in the 80 mg
dose group.

3). No patient developed panceatitits, therefore the risk of
reduced pancreatitis, if any, cannot be assessed.

.4.2. Protocol: 981-42:

4.2.1. Objectives:

1). To assess the efficacy of atorvastatin relative to that of niacin on
lipoprotein and apolipoprotein fractions in patients with,tetal cholesterol
of >200 mg/dL, TG , and apo B>110 mg/dL.

2).  To assess the safety of atorvastatin. -

4.2.2. Design: PR

Woad e i v e

A 12-week, open-label, randomized, parallel-design, active-controlled
study..

4.23.1. Study Population: FPPEATI TN Y
a). Inclusion Criteria:

1). Ages:

2). Body mass index (BMI) <32 kg/m2.

3). Total cholesterol >200 mg/dL at Weeks -4, and -2.
4). TG value. _ at Weeks -4 and -2.

b). Exclusion Criteria: Same as Protocol 981-38.

4.2.3.2. Study Design/Procedures:

-11-
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The overall design is shown below:

Figure 4.2.1 : Schematic Presentation of Study Design:

5 5 “
I N R A

before each niacin dose.

2). The detailed procedures can be summarized in Figure 4.2.2:

Figure 4.2.2: Schedule of Visits and Procedures: :

ol
AL atorvastatin 10 mg QD
Dict
niacin 1 g TID (titrated up from 300 mg/day)
<6 weeks 6 weeks 12 weeks
A
i Randomization
Screening Dictary Bascline Open-Label Treatment Phase
1). Due to the marked vasodilatory reaction many patients experienced while
sy receiving niacin, niacin-treated patients were treated with aspirin )2 hour
PN

. U I U S, e .
Study FPhase Screening Baseline Open-Labe! Treatment
Study Week 4 4 .2, 0 2 4 g8 12
Physical Examination X X
Medical History B X o
Clinic Visit* X X X X X X X X X
Clinical Laboratory® x¢ X X
Safety Labs®$ x* X X X
Lipid Profile®$ xf X X X X X X X
Special Lipids X X X X

and Laboratory Dan® :
Dictary Counseling X X X X X X x X
~ Distribute Dietary Diary X X
Dietary FRR Scoring X X
Drug Dispensed X X X X
a Aol ] .

1). Lipid profiles were obtained after a minimum of 12-hour fast and
between 6 and 18 hours postdose of the study medications.

2). For evaluation of patient’s dietary compliance, FRR was calculated from
the 3-day diaries completed at Weeks -2 and 12. Patients who were

-12-
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noncompliant during the treatment phase were counseled but not dropped
from the study.

4.2.3.2. Endpoints: Efficacy was evaluated based on mean percent reduction from
baseline at the last visit of the double-blind period.

4.2.3.3. Statistical considerations: SN R . 5. o

E waii asesank
The effects of atorvastatin and niacin were compare using analysis
of covariance (ANCOVA) “with a model that included the effects
of baseline, treatment, center, and type of dyslipidemia”.
Unadjusted mean percent changes were also used in comparing the

treatment groups.

4.2.4. Results:

s : :
L T PR

4.2.4.1. Baseline characteristics of all patients randomized to treatment are
showing in Table 4.2.1.:

Table 4.2.1.: Baseline characteristics: Cid vl

Atorvastatin Niacin z_- -
Characteristics 0 mg QD 1g TID
N = 55 N = 53 Q

Gender, N (%) . | )

Men 35 (64) 35 ° (66) Ll

Women 20 (36) 18 (34) al
Race, N (%) a

White 55 (100) 49 —(92) 7S —

Black U (1)) 3 (6) o

Other 0 ()] 1 {2) o,
Age, ycars —

Median 54 56 ‘l.ﬁ

Min, Max . 28,77 3,77 ey
Distribution by Age, N (*4)

<70 years 47 (@85 48 1

270 years 8 (15 5 ®
BMI, kg/m?

Median 28 27

Min, Max 23,32 22, 32

-13-



Food Record Rating (FRR) S8core®

Mean 9.0 8.2
HDL-C*, mg/dl.
Mean (SE) 8 (13) 36 (1.0)
Total Triglycerides®, mg/dL ,
Mean (SE) 394  (25.7) 358 (14.9)
LDL-TG®, mg/dL
Mean (SE) 44 (2.0) 46 an >_
. VLDL-TG®, mg/dL g .
Mean (SE) 327 47 291  (14.6) P
HDL-TG?, mg/dL. 5
Mean (SE) 22 (1.O) 21 0.9)
a
Apo B" mg/dL (I
Mean (SE) 155 @37 159 (4.3) D
o
LDL-apo B*, mg/dL 7 Q.
Mean (SE) 134 (3.6 137 (4.3) -
(e
VLDL-ape B*, mg/dL. Irua iRl = W |
Mesn (SE) 21 (D 2 09 m
Apo A-1*, mp/dL
Mean (SE) 138 29) 132 (28
" Lp(a)*, mg/dL
Mean (SE) 23 3.5 32 (5.3)

SE = Standard error; BMI = Body Mass index; LDL-C = Low-density
lipoprotein cholesterol; VLDL-C = Very low-deasity lipoprotein cholesterol.
Mean of measurements at Weeks -2 and 0
Collected from Case Report Forms (CRFs)

1. The 55 patients randomized to atorvastatin and the 53 patients
randomized to niacin are comparable in baseline characteristics.

2). 12 (11%) patients did not complete the study;.9 (1 atorvastatin and
8 niacin) due to adverse events, 2 (1 atorvastatin, 1 niacin) were
lost to follow-up, and 1 niacin patient did not return for the final
visit. Therefore, 96/108 patients completed the study.

—14~



3). However, efficacy analyses were based on data from 105 patients
who had lipid and special lipid measurements at least once during
baseline and study treatment.

4.2;4.2 Efficacy Endpoints Qutcomes:

Only the secondary parameters of TG, VLDL-TG. LDL:-TG, and HDL-TG are
pertinent to this review: The results are shown below:

Table 4.2.4.2: Mean (SE) values for secondary Efficacy parameters:

~ Atorvastatin Niacin
Variable 10 mg QD 1g TID
N =54 N =51
Secondary Parameters
Triglycerides, mg/dL
N 54 51
Baseline 396 (26) 361 (15
Last Visit 291 (17) 250 (16
Change 105 (19) -1 (16)
% Change” -17* (4.6) 29 4.7
LDL-TG, mg/dL i
N 54 Sy
Baseline 435 .0) 47 ~ (1.8)
Last Visit 32 (13) 37 (1.6)
Change -13 (14) - =10 (1.3)
% Change® 23 (3 47 63
VLDL-TG, mg/dL
N 54 51
Baseline 329 (29) 294 (15)
Last Visit 239 (16) 197 (14)
Change 90 (19) 97 (15)
% Change' -16*  (54) =30 54)
~HDL-TG, mg/dL
N 54 51
Baseline 22 (1.0) 21 (0.9)
Last Visit 20 (0.9) 16 (1.0)
Change 3 (08) S (08)
% Change® g @47 24 @7

1.

For total TG, VLDL-TG and HDL-TG, niacin at 1 g TID resulted in statistically

-15-
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2).

Figure 4.2.3: Unadjusted Mean Percent Change From Baseline in

.

significant greater decreases in least square mean values than atorvastatin at 10

mg QD (-17% vs. -29%, -16% vs. -30%, and -7% vs. -24% respectively). The
decreases in LDL-TG were similar between niacin and atorvastatin (-23% vs. -
17% respectively).

Apparently, the responses to niacin was dependent on the type of hyperlipidemia,
while that to atorvastatin was type independent. This can be demonstrated by
using the “unadjusted mean percentage change from baseline”. Since the number
of patients with Type IV were only 16 and 11, the statistical significance is
-unknown. The clinical significance/implication of these differential responses is
not obvious. This may simply mean the different mechanisms of action of niacin
and atorvastatin by which they decrease TG levels. Whether or not this plays any
role in decreasing the probability of pancreatitis is totally unknown.

Lipid Parameters by Type of Dyslipidemia:

% Change

&

1%

b kg :

BEST POSSIBLE COPY

Triglycerides LDL-TG. WLDL-TG HDL-TG _—

Atorvastatin/Combined Hyperlipidemia BRI Atorvastatin/Hypertriglyceridemia
Niacin/Combined Hyperlipidemia E3NiacinHypertrigtyceridemia

~

Combined hyperlipidemia is Fredrickson Type 11b which had 39(71%) in
atorvastatin-treated group and 42 (79%) of the niacin-treated group.
Hypertriglyceridemia is Fredrickson Type IV which had 16(29%) in the
atorvastatin-treated group and 11(21%) of the niacin-treated group.

4.2.4.3. Safety Outcomes:

1). There were no deaths in this study.
2). 2 atorvastatin-treated patients had a serious adverse events which were not

considered to be due to atorvastatin (1 patient had chest pain and 1 patient

-16-



had carotid endarterectomy and an attempted atherectomy). There was no
serious adverse events for niacin-treated patients.

3). Nine patients (1 atorvastatin and 8 niacin) withdrew from the study due to
an adverse events as depicted below:

Table 4.2.4.3: Withdrawals Due to Adverse Events:

Relationship to

1). Sponsor’s guidelines developed for the atorvastatin program defined
clinically important laboratory abnormalities as follows:

~17-

Patient Number Treatment Adverse Event Drug Outco
981-42-01-102 Niacin Dyspepsia Possibly Recove
981-42-02-105 Niacin Vasodilatation Definitely Recove

Cheiltis
Paresthesia
- Chest Pain
981-42-03-107 Niacin Asthema Unlikely Recove
\ 9\‘ 981-42-05-103 Niacin Nervousness Possibly Recove
oanS "‘,A“S b 981-42-05-119 Niacin _ Rash Definitely Recowve
APPERTY any \ 981-42-08-203 Atorvastatin Constipation Probably Recove
QU Ut Pruritus
Rash
981-42-08-112 Niacin Insomnia Unlikely Recove
Hesdache Probably
981-42-08-202 Niacin Vasodilatation Definitely Recove
981-42-08-207 Niacin Rash  Definitely Recovi
Headache Probably
4). The was no dose-related adverse event reporting associgted with
treatment. The adverse events by body system were similar to the . e
previously submitted safety data in the original NDA application. 0.
5). Number of patients with changes in laboratory values are shown below: o
" Table 4.2.4.4.: Summary of Clinical Lab. Abnormalities [Number (%) of Patients]: 3
L nibesmedndeii, S’ Sbubuiasbatatessstent | d
Atorvastatin Niacin
Labont;;y Units Reason 10 mg lg e
Parame N =55 N =53 7
ALT UL >15 x ULN 5 © RG] T4
AST TR >15 x ULN 7 Q%) 3 ® o
Eosinophils Kfem? >15 x ULN 0 © 1@ Q.
Glucose mg/dL >1.25 x ULN I (1)) 5 (9 -
Total Bilirubin mg/dl | >1.5 x ULN 1 @ () Y,
Any Abnormality 10 (18) 8 (195 LA
ALT = Alanine aminotransferase; AST = Aspartate aminotransferase; ULN = Upper limit of normal. (a'a]



AST and /or ALT >3 X ULN at 2 consecutive measurements 1 week apart.
CPK > 10 X ULN at 2 consecutive measurements 1 week apart.

2). No CPK abnormality was reported The AST and ALT abnormalities did
not qualify as “clinically important lab. Abnormalities”.

P

4.2.5: Reviewer’s Comments/Conclusion of Study Results:
) } XA' «.\w\z

APPIAR
e PG?% ORICHAL

There were no new/unexpected adverse events reported in this
study from the previously submitted safety data and listed in the
Labeling.

- APPEARS TS Y

A

4.2.5.2: Efficacy: g onituHiAL

[}

1).  In 108 patients with Combined Hyperlipidemia /
Fredrickson Type IIb with TC>200 mg/dL and total TG
, patients treated with niacin 1g TID,
experienced statistically significant greater decreases in
total TG, VLDL-TG and HDL-TG as compared to 10 mg
atorvastatin/day.

2).  Inthe subgroup of patients with “isolated hypertrigly -
ceridemia®, atorvastatin treated patients showed greater
decreases in the “unadjusted mean percentage change from
baseline” in total TG, VLDL-TG and LDL-TG. Since the
number of patients with Type IV were oy 16 dnd 11, the
statistical significance is unknown. The clinical
significance/implication of these differential responses is
not obvious.

3). No data submitted on pancreatitis. ~ __ N

BEST POSSIBLE COPY

APPEARS TH!S WAY
4.3: Protocol 981-55: OH 08131.\%‘\‘.

4.3.f. Objectives:

To compare the effects on lipoprotein fractions and safety of atorvastatin

with that of fenofibrate.
4.3.2. Design: APPT2 " " | 2

A 24-week, open-label, randomized, parallel-arm multicenter study.

-18-



4.3.3.1. Study Population:

a). Inclusion Criteria:
1). Men or women ages

2). Total cholesterol >200 mg/dL, apoB >110 mg/dL, and TG

and <800 mg/dL at Weeks -4 and -2.

prrrans TH
01 4 practicing a suitable/reliable method of birth control.

oy omieniit

b).  Exclusion Criteria:

Same as Protocol 981-38 and Protocol 981

-42.
4.3.3.2. Study Design/Procedures: - —nig
pRTTATS TR U
The overall design is shown below: A I
Figure 4.3.1 : Schematic Presentation of Study Design:
ppprans TSI
(\'%; - z\!:\ﬁasl‘. Yok 1B Yook M
Screening Diet 3
i g | Atorvastatin | Atorvagistin -] -
l |3 ] omg e 20 og QD
4 6 Veeks 0-~Week Distary .!
Weoks| Maximum Lead—in Phase | f ‘
I E Penotibrate 100 mg TID
oft prior
dyslipidemic e
medlcatlona poss : unl 24-¥eck Distary-Controlisd,
' L g_ Troatment Phase
1).  Amendment 1 extended the treatment period from 12 to 24 weeks ata
\ atorvastatin dose of 20 mg/day.

a7

2).  The study was carried out at 7 centers. D Uiiiaiual

Schedule of visits and procedures can be summarized in the table below:

Figure 4.3.2: Schedule of Visits and Procedures:

-19~

S WAY 3).  Women had to be post-menopausal or surgically sterilized
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Study Phase Screening Dietary-Baseline Treatment

Study Week -6 -4 2 0 2 6 12 24

Physical Exam X X

Mcdical History X

Clinical Laboratory x® X X X X X

Safety Laboratory X X x

Urinalysis by Dipstick X X X X

Lipid Profilo X X X X X X X X

Special Lipids X X X X X X

Plasma Storsge Sample X X X X X

Apo E Phenotyping X

Whole Blood Storage Sample X

gca’ X X X

Dietary Counscling xs X X X X X X

Distributo Dictary Diary X X

Collect Diary and Detormine FRR Score X X X
X X X

Dispenso Medication

T

1). All laboratory tests were performed after a 12-hour fast AT Weeks 0, 2, 6,

12, and 24.

2). Safe lab. Evaluated ALT, AST,

CPK

alkaline phosphates, total bilirubin, and

3).  B-HCG were done on women of child-bearing potential.
4). Lipid profile included total cholesterol, LDL-C, total TG, and ApoB.

4.3.3.2. Endpoints:

3o
. 1 ST
[ SN YA N -

RV R

Efficacy was evaluated based percent reduction from baseline at-
Week 12 and Week 24 in total TG, VLDL-TG, LDL-TG (these are the

relevant parameters for this NDA Supplement Review)..

433.3. Statistical considerations:

Analysis of Covarianc
percent change from b

T N R TR LR

LA ey T BRI

T AN TS ;::L‘I’
]

ol PR
'-'N WovdedlTEo sk

e (ANCOVA) was performed to compare the
aseline (mean of the 2 measurements at Weeks -

2 and 0) in all parameters. The primary model used took into account
the effects of treatment, center, type of dyslipidemia, and the baseline

A as a covariate.

4.3.4. Results:

APPEARS THIS WAY
Uil GHIGINAL

4.3.4.1. Baseline characteristics of all patients randomized to treatment are

showing in Table 4.2.1.

Tal;le 4.3.1.: Baseline characteristics:

-20~-
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in terms of race, age , and body mass index.

-21-

Atorvastatin Fenofibratc
CHL IHTC All CHL IHTC All
N =41 N=¢ N=47 N=43 N=9 N =352

Sex. n (%»)

Men 29 (7)) 4 (67 33 () 27 (63) 2889 35 (67

Women 12 (29) 2 (33) 14 (30) 15 (7 1 (11) 17 (33)
Race, n (%)

White 3 (93) 6(100) 44 (94) a (95) 9(160) S0 (96)

Black 1 @ ° O 1 @ L () e (0 ¢

Asian 2 (9 0 (0 T @ 2 ¢ © 2 @
Age. yT

Mean (SE) 49 (20 6 (22) S0 (19 53 (4 5T 2N 4 Q2
Age Distribation, n (%)

<70 years . 9 @9 6(100) 45 (96) 41 (95) 9(100) 50 (96)

270 years 2 (5 o 2 @ 2 (% o (0) 2 4
Body Mass Index, kg/m®

Mean (SE) 27 (04 27 Q) 27 (0.4 27 (04) 28 (13) 27 (0.4)
Alcobel Use, Drinka/Week

Mean (SE) 4 (05 4 (1L 4 (V) 2 @4 3 (12 3 (049
Mean (SK) Bleod Pressure, mm Iz

Systolic 9 @6 122 (83) 120 @35 123__(23) 18 (53) 122 (1)

Diastolic : 74 (14) 65 (20) T3 (L) %05 15 an (1.4)
Fredrickson Type. n (%) .

M 2 ® 0 (0) 2 @ 1 @ () 1 @

i 3t () 2@y 3OO 28 (6% 2 (22) 30 (59

v ) 8 (20 4 (67) 12 26) 4 ) 7 (78) 21 (40)
Mean® (SE) Lipid Valuea, mg/dl. '

LDL-C 187 (76) 109 (76) V77 (77 192 (7.6) 107 (46) 177 (27)

Total Cholesterol 29 (17) 234 (B1) 288 (74) 297 (86) 246 (60) 389 (7.7)

HDL-C 37 (135 31 (1. 36 (1.8 38 (13) 30 (7)) 36 1

Triglycerides (TG) . 384 (183) 505 (71.8) 400 (194) 332 (12.3) 533 (d4.8) 382 (18.4)

HDL-TG 2 (12) 22 3% 1B (D 21 0) 31 (36 23 (1D

LDL.-TG 50 5 34 (34) 4 (26) 50 (29) 4 (36) 49 (295
~  YLDLTG 312 (18.7) 443 (70.7) 329 (194) 268 (126) SI1 (463) 310 (182)

VLDIC 7T @X) (139 T4 (39) 68 (30) 109 (56) 75 (34)

Apo A-l 13 @%) 120 (44 13) (G4 133 @25 122 (59) 132 (29)

Apo B 163 (47 133 (30) 158 (45) 162 (53) 128 (33) 156 (4.8)

LDL-Apo B ML (47) 94 (G6) 135 (43) 142 (53) 98 (33) 1M (50)

VLDL-Apo B 21 (09 0 (36 B (U9 20 (09 30 @25 22 (10)

1). The patients randomized to atorvastatin and fenofibrate were comparable



3).

43.4.2

The baseline lipid values were comparable between the two groups
although a greater percentage of patients were classified as Type IIb
(70%) than in the fenofibrate group (58%) and a greater percentage of
patients were classified as Type IV in the fenofibrate group (40) than in
the atorvastatin group (26%). Since electrophoresis phenotyping were
not performed, no particular significance can be attached to the clinical
classification of Fredrickson’s Types.

It is relevant to note that only 4 patients in the atorvastatin
group and only 7 patients in the fenofibrate group had “isolated
hypertriglyceridemia” (true Fredrickson’s Type IV)..

Wi .xl ..; i ié:*“ai.
Efficacy Endpoints Outcomes: Only the secondary parameters of TG, VLDL-

TG. LDL:-TG, and HDL-TG are pertinent to this review. The results are

shown below:
Table 4.3.4.2: Mean (SE) values for secondary Efficacy parameters:

Week 12 Analysis Woek 24 Analysis
Variable Atorvastatin Fenofibmie Atworvastatin Fenofibrate
10 mg N=52 20 mg N =41
N =46 N = 45
Secondsry Parameters
Total Cholesterol
Baseline 288 (7.6) 280 (1.7) 288 (D 292 (0. -
Last Visit 209 (63) 247  (6.3) 193 (56) 251 (3)
Change 79 (5.5 42 (8.5 95  (5.1) 41  (6.6)
Percent Change _-26%  (2.1) -13 @0 30* 22) - -11.- 22)
Total Triglycerides (TG)
Baseline 402 (20) 382 (18) 402 . (20) 369 (19)
Last Visit 292 (18) 196 (12) 276  (20) 215 A7
Chango -110  (1S) -186 (15) -126 (19 - — -155 (19) “—
Peorcent Change 26* (4.0) 48 (36 =29 (5.7 41 (5.6)
VYLDL-TG
Baseline 331 (20) 310 (1%) 331 Q0) 299 (%)
Last Visit 234 (17 134 (an 218 20) 153 (16)
Change 97 (14) -176  (15) -113  (18) -146 (18)
Percent Change 27* (46) -6 (42) 31 (6.6) 47 (6.5
LDL-TG
Baseline 49 (26) 49 (2.5 49 @D 48 (1.8
Last Visit 37 QO 4 @0 a6 27 42 (19
Change -11 (1.8) 5 (1.7 12 (24) 4 (U7
Percent Change -14*  (@A.1) 2 (38 23* (49 -1t (5.1)

- - —=2 » =iy

*  Least squares means provided for percent change based o8 ANCOVA modol with offects due 1o treatment,
center, type of dyslipidemia, and the baseline as & covariate

*  Significantly different from feoofibrate (p <0.05)
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1.

2).

3).

Of the relevant secondary parameters, both total TG and VLDL-TG
decreased more due to fenofibrate than atorvastatin at both the 12-week
and 24-week analysis (P< 0.05).

In contrast, LDL-TG decreased more with atorvastatin than with
fenofibrate at both the 12-week and 24-week analysis (P<0.05). Similarly,
both LDL-C and LDL-ApoB showed greater decreases with atorvastatin.
These reflect the fact that atorvastatin, a HMG-CoA reductase inhibitor,
has potent and direct effect on LDL-lipoprotein synthesis and degradation.
On the other hand, HMG-CoA reductase does not play a direct role in
either the synthesis or the hydrolysis of TG. APPEAl

4.3.4.3. Safety Outcomes: CH o

1).

2).

No death in the atorvastatin group. There was one death in the fenofibrtate
group due to myocardial infarction. One patient each in the fenofibrate
group had severe upper G.I. bleed and perforated duodenal ulcer. None of
these were considered due to fenofibrate.

11 patients (1 atorvastatin and 10 fenofibrate ) withdrew from the study
due to an adverse events as depicted below:

Table 4.3.4.3: Adverse Events Resulting in Withdrawal [Number (%) of Patient:

- - 4 -

BODY SYSTEM/ Atorvastatin Fenofibrate
Adverss Event® N = 47 N=352
BODY AS A WHOLE H ) 3 (©)
Allergic Reaction 1 @ —~—<0-- ()
_ Asthenia 0o © 2 (@
Headache () 1 @
Hemia » 0 ) H )
DIGESTIVE SYSTEM 0 0) 3 (6)
Anorexia 0 (H)} | )
Gastrointestinal Hemorrhage 0 {0) 1 @
Liver Function Tests Abnormal 0 ()] 1 )]
' METABOLIC AND NIUITRITIONAL DISORDERS 0 ©) 1 @2
ALT Increased 0 © ] 2
AST Increased (I (1)) 1 @
MUSCULOSKELETAL SYSTEM G 1 @
Myalgia 0 (1)) 1 ()]
NERVOUS SYSTEM 0 ©) 2 @
Libido Decreased 0 ) l (¥3)
Vertigo 0 o ] 2)
SKIN AND APPENDAGES o (0 )
Rash 0 © 1 @
' an)t ™™ One atorvastatin patient withdrew due to allergic reaction.

-23-
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2). No patient in the atorvastatin group and 2 patients in the fenofibrate group were
withdrawn due to liver transaminase levels/abnormal liver function tests.
3). Abnormal laboratory values at ant time during the study are shown below:

Table 4.3.4.4: Abnormal Lab. Values During the Study [Number(%) of Patients]:

Varisble Rc'“g:;:;?&f Reason At;)qrv:s;;tm F?Ioft:;w
ALT >ULN o @2n 8 (19
AST >ULN 6 (13 0 (9
Glusose >1.25 x ULN 3 ©) 4 (8)
WBC <075 xLLN 2 «@) ) @
Any Abnormality 16 (34) 15 (29)

ULN = Upper limit of normal; LLN = Lower limit of normal.

1). No atorvastatin-treated patient and 1 fenofibrate-treated patient had
AST/ALT elevations >3X ULN.

2). When patients’ maximum baseline values were compared with their
highest values during treatment, no significant treatment trend was seen
with any elevations in ALT, AST, or CPK.

4.3.5: Reviewer’s Comments/Conclusion of Study Results: APPEARS TH!S WAY
43.5.1:  Safety: ON ORIGINAL

1). No clinically important laboratory abnormalities was
observed in the atorvastatin-treated patrents,ie. ALT, AST,

APPTARS THIS WA and CPK. n
Tk BT ATIAREP § 2).  There were no new/unexpected adverse events reported in
*  this study from the previously submitted safety data and
listed in the Labeling.
- r THIG WA
4.3.5.2: Efficacy: AP?»S‘Q'S qu %A\Y

O ORISIRAL
1). In 99 patients (3 with Fredrickson Type Ila, 63 with Type
IIb, and 33 with Type IV) fenofibrate (100 mg TID) treated

ADAT RS TUIS WAY patients statistically significant greater decreases in both
A total TG and VLDL-TG than atorvastatin-treated (10 and
Choadimt 20 mg/day) patients at both the 12-week and 24-week

s analysis (P< 0.05).

2). Incontrast, LDL-TG decreased more with atorvastatin than
with fenofibrate at both the 12-week and 24-week analysis
(P<0.05). The significance/implication of these findings is
not obvious.
3). No data submitted on pancreatitis
Overview of Safety:
In this Supplemental NDA submission of 3 clinical studies, no clinically
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% Change in TOTAL-TG

important abnormal laboratories were observed with the doses used (5, 10, 20,
and 80 mg/day). And there were no new/unexpected adverse events reported in
these studies from the previously submitted safety data and listed in the

Labeling.

Overview of Efficacy:
A. Efficacy in decreasing TG:
1). In the three submitted clinical studies, a total of 107 patients with
' Fredricksons’ Type IV were studied. The 47 patients randomized to
placebo, 5, 20 and 80 mg of atorvastatin showed statistically significant
decreases in total TG. Mean percent decrease were -27.3%, -33.6% and -
42,4% respectively for the 5, 20 and 80 mg doses.
- Similarly statistically significant decreases were observed in the
VLDL-TG, LDL-TG and HDL-TG fractions.
_2). To further define the responses, upon request, the Sponsor submitted
additional data of the baseline TG levels of individual patients. Since the
TG responses were very variable, the median responses were calculated
The responses by baseline TG levels can be seen in Figures 6.1-6.3:

Figure 6.1: Scatter Plot of Percent Change from Baseline in Total-TG by Baseline TG
for 5 mg Atorvastatin:

10

-10

40 -

50

Baseline TG Level {mg/dL)
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% . ..ange In TOTAL-TG

40

20 ;

1/13 had an increase of total-TG ~ 5%.
The median decrease was -28 vs. Mean % change of -23%.
Correlation Coefficient was not significant at -0.5097%..

Figure 6.2: Scatter Plot of Percent Change from Baseline in Total-TG by Baseline TG
for Atorvastatin 20 mg/day:

Baseline TG Level {mg/dL)

. |  APPEARS THIS WAY
ON ORIGINAL

2/16 had increases of total-TG
The median decredse was -33% vs. Mean % change of -33.6%.
Correlation Coefficient was not significant at +0.3349.

Figure 6.3: Scatter Plot of Percent Change from Baseline in Total-TG by Baseline TG
for Atorvastatin 80 mg/day:
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% Change in TOTAL-TG

60 -

40 -

-100 4

3).

4).

- i T 7Y
Basetline TG Level (mg/dL) S
ADDTATS TR
7 T T ey
L
CHEEILL I
S IR VITEEFREL T

1/12 had increases of total-TG > 40%.
The median decrease was -47% vs. Mean % change of -42.4%. _
Correlation Coefficient was not significant at -0.4215.

As can be seen from the above scatter plots, there was no significant correlation
between the baseline TG and the response to atorvastatin treatments. This is
dramatically depicted in the scatter plot for the 80 mg dose group in which one
patient with a baseline TG ~400 mg/dL and the other patient with baseline TG of
~1000 mg/dL had almost the same response,(~80% decrease). One possible
reason is the large spontaneous fluctuation of TG due to activity, energy balance,
emotional/ psychological state.....etc.

The other factor maybe the small number of patients studied (N=47). Therefore,
data from other studies (from Data Base 3) were included

APPTARS TH!S WAY

~a) fa‘;w’?;’ﬁ,“&\_
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Table 6.1: Median (Minimum-Maximum) Percent Change of total TG from

Baseline: Sub-group TG>500 mg/dL vs. Total cohorts:

Parame- Placebo 10 mg
ter.
SUB- n=9 n=28
GROUP Baseline 680 546
TG> Treated 553 1367
500 mg Change -128 -173
/dL % -19 -42
change
TOTAL % -12 41
- change :
COHO- Change -63 -231
RTS Treated 514 329
Baseline 617 568
N=76 n=12 n=37

20 mg

n=9
795 1
436
-359
-45

-39

-192
350

579
n=13

80 mg

n=10
612
246
-367
-60

52

-296

257

537
n=14

Table 6.2: Median (Minimum-Maximum) Percent Change of non-HDL-C from

Baseline: Sub-group TG>500 mg/dL vs. Total cohorts:

Parame- Placebo 10 mg
ter
SUB- n=9 n=28
GROUP Baseline 229 260
TG> Treated 234 17€
500 MG Change +5 ° -80
/D1 % =12 -32
change
TOTAL % -2.8 -33
change
COHO- Change -6 -77
‘RTS Treated 219 166
Baseline 226 239
n=12 n=37

20 mg

n=9
272
172
=105
45

43

-98

128

230
n=13

80 mg

n=10
o . .-241
103
-130
-58

-52

-107
102
217

n=14

Table 6.3: Median (Minimum-Maximum) Percent Change of total TG and non-
HDL-C from Baseline: Sub-group LDL>160 mg/dL vs. Total cohorts:

TG
LDL>160,N=11 COHORTS,N=64
Baseline 623 565
Treated 341 318
Change -262 -231
% change -46 -41

-28~-

non-HDL-C
LDL>160,N=11 COHORTS.N=64
276 235
161 147
-116- -80
-38 -37



Table 6.4: Median (Minimum-Maximum) Percent Change of total TG and non-

HDL-C from Baseline for TG>1000/1500 mg/dL:

: Parameter Atorvas. 10 mg Atorvas. 20 mg Atorvas. 80 mg
TOTAL Baseline 1067 1020 1502
TG Change -407 -490 +443
% change -38 -48 +29
NON-HDL Parameter 304 473 348
C Change -101 -254 -61
% change -33 -54 -17
Conclusions:
1. There was no significant correlation between the baseline TG and TG-
lowering to Atorvastatin treatment.
2. For total TG, HDL-C and VLDL-C lowering , the linear trend tests across
the doses of 10, 20 and 80 mg were not significant.
3. For the subgroup of patients with baseline TG>500 mg/dL, the TG and non-
HDL-C decreases were similar to the entire cohorts with TGs ranging from
267 to 1502 mg/dL.
4. For the subgroup. of patients with baseline LDL>160 mg/dL, the TG and
non-HDL-C decreases were similar to the entire cohorts with LDL-Cs
B. Efficacy in reducing the risk of pancreatitis:

1). Fortson et al (Fortson MR; Freedman SN; Webster PD; Clinical
assessment of hyperlipidemic pancreatitis, Am. Jour: Gastro.90(12), 1995,
2134-2139 ) studied the clinical presentation of pancreatitis secondary to
hyperlipidemia, the role of alcohol, diabetes, or known causes of
hypertriglyceridemia. In 70 cases of documented pancreatitis,
hypertriglyceridemia was the etiology in of patients discharged
with that diagnosis. Lipemic serum was described in 45%, mean TG levels
were 4587+3616 mg/dL. The most common presentation was a poorly
controlled diabetic with a history of hypertriglyceridemia. The second
presentation was the alcoholic with lactescent serum on admission.

2).  This and other studies confirm the view that nondiabetic, nonalcoholic,
nonobese patient with hypertriglyceridemia is not a common cause of
pancreatitis. Furthermore, the TG levels are usually in excess of

There are evidence to suggest that plasma TG removal
mechanisms are saturable in man. Brunzell et al (Brunzell JD; Hazzard
WR; Porte D; and Bierman EJ: Evidence for a Common, Saturable, TG
Removal Mechanism for Chylomicrons and VDLD Lipoproteins in Man,
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JCI, 52:1973, 1578-1585), showed that in subjects with fasting
chylomicronemia (Type V) on a normal diet, restricting carbohydrate
intake led to disappearance of chylomicronemia (Type V to Type IV).
Conversely, in those subjects without chylomicronemia, chylomicronemia
appeared in response to increased carbohydrate intake (Type IV to Type
V). The authors state, “Thus chylomicron concentrations in plasma were
altered even though fat intake and presumably chylomicron input into
plasma was kept constant. These findings provide evidence for saturation
of chylomicron removal mechanisms by alteration of endogenous TG-rich
lipoprotein concentrations! They suggest that chylomicrons compete
with VLDL lipoproteins for similar removal mechanisms. This accounts
for the fact that pancreatitis is common in Type 1 lipoproteinemia with
fasting chylomicronemia and itis present in Type IV only when the TG
levels are in excess '
3). The majority of patients included in this submission had baseline TG
levels of <800 mg/dL. and a few The risk of
pancreatitis was extremely small and the reduction of such risk by
decreasing TG cannot be reliably assessed.

APPES 2% SIS Ay

Labeling Review: O CiniiaL

Clinical Pharmacology: -
Proposed revision:
“Lipitor reduces total-C, LDL-C, VLDL-C, apo-B, and TG and increases
HDL-C in patients with isolated hypertrlglycendemxa -

- Change to:

“Lipitor reduces total-C, VLDL-C, apo-B, and TG and increases HDL-C
(only in the 80 mg dose) in patients with isolated hypertriglyceridemia.
The clinical benefits of these changes are yet to be determined.

Text: RPPEARS T MY

Proposed revision: 0 3 PETRRIRY

Hypertriglyceridemia (Fredrickson Types IV and V) AR

In a dose-response study in patients with isolated hypertriglyceridemia,

atorvastatin 20 mg daily reduced TG and LDL-C by 24% and 31%, and

atorvastatin 80 mg daily reduced TG and LDL-C by 42% and 36%.”

Change to:

Hypertriglyceridemia (Fredrickson Type IV)

In patients with isolated hypertriglycedemia, treatment with atorvastatin

showed:

1. There was no significant correlation between the baseline TG and TG-
lowering to Atorvastatin treatment.

2. For total TG, HDL-C and VLDL-C lowering , the linear trend tests

across the doses of 10, 20 and 80 mg were not significant.
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3. For the subgroup of patients with baseline TG>500 mg/dL, the TG
and non-HDL-C decreases were similar to the entire cohorts with

TGs
In a dose-response study, the following data are obtained:

Cumulative Distribution Plot

" % Decrease TG

Cumulative Peicentage of Patients

>0%  >20%  >30%  >40%
. Percent Decrease |

Created by Ms. Joy D. Mele,M.S. Math. Statistician (HFD-715)

>60%
- B- Placebo
—®- 5mg
—A - 20mg
—— 80 mg
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C. Indications and Usage:
Proposed revision:
“Lipitor is indicated as adjunctive therapy to diet for the treatment of
patients with elevated serum triglyceride levels (Fredrickson Types IV and
V) who present a risk for pancreatitis.”
Change to:
No Type V patient was studied. The majority of Type IV patients included in
thns submission had baseline TG levels of <800 mg/dL and a few
The risk of pancreatitis was extremely small and the reduction of
such risk by decreasing TG cannot be reliably assessed.
e APPEARS THIS WAY
D. Dosage and {\flmlmstratlon: ON ORIGINAL
- Proposed revision:
“Hypertriglyceridemia (Fredrickson Types IV and V) and
Dysbetalipoproteinemia (Fredrickson Type III).”
Change to:
“Hypertnglycendemla (Fredrickson Type IV) and Dysbeyalipoproteinemia
(Fredrickson Type III).”
APPEARS THIS WAY
8. Recommended Regulatory Action: ON FPININA

This NDA Supplement is approvable prov1ded the draft labeling is revised as shown .

above.
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